A C U T E P E R I C A R D I T I S is almost
always secondary to some other pathological process and, according to Porter (1945) , is either due to a co-existing systemic disease or septicaemia or arises by extension of inflammation from contiguous tissues or organs. Textbooks state that the six most frequent causes of acute pericarditis are rheumatic fever, pneumococcal infections, tuberculosis, uraemia, myocardial infarction and trauma.
Occasionally, however, the aetiology is not apparent, and such cases have been termed 'acute non-specific pericarditis' According to Carmichael et al. (1951) this condition was first described as a disease entity by Hodges as long ago as 1854, but it did not attract much attention until about 15 years ago, since when many reports have appeared in America. Only a few reports have appeared in British journals, and in one of these (Andrews et al., 1948) its existence as a disease entity is denied. On the other hand Goyette (1953) reports twenty-eight cases from Denver, Colorado, seen during 3; years. We have examined the evidence in the light of four cases here reported.
Acute non-specific pericarditis, closely resembles acute myocardial infarction but usually carries a less serious prognosis. It has been suggested that it is associated with chronic constrictive pericarditis. Clinical features. Most of the published cases of acute non-specificpericarditis refer to adults of 30 to 50 years of age, but Carmichael et al. (1951) had older patients and think that the maximal incidence is in the 'coronary period of life'.
Chest pain is the usual presenting symptom. It usually begins abruptly and may be very severe, closely resembling in character and distribution the pain of acute myocardial infarction. Less often the pain is not severe and -* Present address: Royal Infirmary, Glasgow. it may be atypical in distribution. It is commonly felt behind the mid-sternum or in the left anterior chest and may radiate to the back or into one or both shoulders and, rarely, down the left arm. It may be described as sharp or dull, stabbing or aching, pressing, gripping, constricting, oppressive, or likened to severe indigestion. Later in its course the pain is often aggravated by deep breathing, coughing, movements of the trunk and swallowing. Though infrequent, circulatory collapse may occur and further increase the resemblance to acute myocardial infarction.
The most important clinical finding is a pericardial friction rub, which appears early, usually within a few hours of the onset of the chest pain. Pericardial friction rub was noted in about three-quarters of the published cases and usually lasted for several days. In one patient (Goyette, 1953) it persisted for 2 months and in another (Carmichael et al., 1951) it continued intermittently for 60 days. In some cases pleuro-pericardial friction is present, and malaise, fever, cough, dyspnoea and nausea all commonly occur.
The erythrocyte sedimentation rate (E.S.R.) is almost always raised and a leucocytosis between 10,000 and 20,000 per cu. mm. is usually found. In the majority of patients serial electrocardiograms show the typical pattern of acute pericarditis but at the onset the changes may be difficult to distinguish from those of acute myocardial infarction. Porter et al. (1950) state that some cases do not show these electrocardiographic changes and Carmichael et al. (1951) made the same observation.
In many cases the heart is found to be enlarged. Brown (1951) and Gilley et a]. (1951) note that the cardiac enlargement diminishes rapidly during the recovery period. It is the general opinion that the cardiac enlargement is due to dilatation, but that in some cases pericardial effusion is present. In most cases this effusion is sero-sanguinous and always sterile on culture. Pleural effusions when they occur are usually left-sided but often bilateral and they also are usually sero-sanguinous and sterile. Frequently there is radiological evidence of pneumonic consolidation of varying degree as well as of pleural effusion. Differential diagnosis. It is important to differentiate acute benign pericarditis from acute myocardial infarction. At the onset the chest may closely resemble the pain of infarction, but unlike this it is usually aggravated by breathing, coughing, swallowing or by movements of the trunk. A pericardial rub is usually heard within a few hours of the onset of the pain, while in acute myocardial infarction the rub rarely appears within 36 hours of the onset. The friction rub is usually louder, more widespread and of much longer duration than in acute myocardial infarction, and in some instances vleuro-vericardial friction is ~resent. Shock and circulatory collapse are infrequent in acute non-specific pericarditis, but may occur.
Early electrocardiography is of the greatest help. A large majority of cases show the typical pattern of acute pericarditis if serial electrocardiograms are taken, although the early changes may be difficult to distinguish from myocardial infarction. According to Goyette (1953) the following features differentiate the electrocardiogram of acute nonspecific pericarditis from that of myocardial infarction :
I. The QRS complexes are normal. 2. There is elevation of the ST segments without reciprocal depression in leads from the opposite wall.
3. The T wave does not invert until the ST returns to the iso-electric line.
4. The inversion tends to be less marked andis deepest in the leads that showed the greatest ST elevation.
5. The changes are usually widespread and appear in multiple leads, as the process is often circumferential.
6. The evolution is more rapid, being measured in days or weeks instead of in weeks or months.
7. Usually the tracing returns to normal.
Prognosis. The prognosis is excellent. All reports emphasise the relatively benign course and the apparent absence of residual change.
Only one fatality has been reported (McCord & Taguchi, 1951) . This case had been diagnosed as acute myocardial infarction and treated with h e~a r i n and dicoumarol. At autopsy there was blood in the pericardium with cardiac tamponade. The authors suggest that death was due in part to intensifica-tion of the tendency to bleed into the pericardial sac by the anticoagulant therapy which is found in these cases. The course of the disease is variable. The average duration is 3 to 4 weeks, but recurrences are common. As many as four recurrences have been reported by Carmichael et al. (1951) some occurring years after the initial illness. The recurrences tend to be less severe and of shorter duration than the original illness. Porter et al. (1950) state that there is no revort of constrictive vericarditis following acute non-specific pericarditis although a large number of cases have been followed up for 10 years or more. Carmichael et al. (1951) report one case which has developed symptomless calcification of the antero-inferior aspect of the left ventricle. Only these authors report residual electrocardiographic changes. They found significant changes persisting in six of their fifty cases. Aetiology. The aetiology of acute non-specific pericarditis is obscure. It has been suggested that the disease is due to a virus infection; to tuberculosis; that it is due to the response of the pericardium to unknown toxins; that it results from a hyper-sensitivity response of the pericardium. The frequent association with respiratory infection reported by many authors is perhaps in favour of an infective origin. Parker and Cooper (1951) suggest that the close association between acute nonspecific pericarditis and atypical pneumonia found in their cases indicates a common cause. Treatment. The evaluation of therapy has proved difficult, as sudden improvement often takes place spontaneously in untreated cases. Penicillin, streptomycin and sulphonamides are of no value according to Levy and Patterson (1950) . Taubenhaus and Brams (1950) claim that aureomycin was strikingly effective in three cases and Brown (1951) believed that this antibiotic may have influenced the course in one of two cases. Corticotrophin and cortisone are said to lead to prompt and marked improvement (Friedman et al., 1952) .
CASE REPORTS
The following are notes of four patients admitted to Larkfield Hospital, Greenock, during 18 months of 1953-1954. Case I . R.L., a clerk, aged 52 years, was admitted on 11th January 1953 with the diagnosis of acute myocardial infarction. At 3 a.m., 8 hours before admission, he had been awakened from sleep by a severe pain in the front of the chest. When seen by one of us an hour after the onset he was prostrated and grey. Coarse friction was present over the praecordium and the blood pressure was 110/80 mm. Hg. The pain spread to both sides of the chest but was worse to the left. It radiated also into the neck, left shoulder and to the upper abdomen. The patient was very distressed and required heavy sedation. He had a history of a similar attack two years previously but this was much less severe. In the intervening period he had been very well.
On admission he was more comfortable and of better colour, although the blood pressure was now 100/60 mm. Hg. The temperature was 101.2" F., pulse 80/minute and respiration 26/minute. The apex beat was neither visible nor palpable. The heart sounds, though soft, were regular, and there were no murmurs. A loud, harsh, to-and-fro pericardial friction rub was present over the base of the heart. Next morning no friction could be heard and it did not recur. The pain was now mainly in the left anterior chest and was still sharp, stabbing and aggravated by cough or deep breathing. The white cell count (W.B.C.) was 13,50O/cu. mm., a polymorpho-nuclear leucocytosis 'The blood pressure was now 130170 mm. Hg.
Two days after admission (14/1/53) he was afebrile and free from pain, and his further convalescence was uneventful. He was discharged on 6th February 1953 and returned to work a month later. Since then he has maintained good health and continued at work.
X-ray examination of chest on admission showed marked cardiac enlargement. There was considerable improvement by 21st January and in March the cardiac outline was normal.
The electrocardiogram of 12th January showed the changes typical of acute pericarditis. There was elevation of the ST portion in leads I and II with downward convexity; the ST was isoelectric in lead 111. The T waves were sharply pointed and upright in leads I and 11. Nine days later there was still slight elevation of the ST interval in leads I and 11. T was upright in all leads, although of low amplitude in lead I. On 30thJanuary the ST was isoelectric in all leads. The T wave was now flat in lead I, upright in leads 11 and III. There was no change in the electrocardiogram of 5th February but by March the tracing was normal, i.e. ST iso-electric and T upright in all leads.
Case 2. G.B., a male shopkeeper, aged 56 years, was admitted on 16th January 1953. About three weeks previously he developed a troublesome cough and was short of breath. He continued at work till 6th January when he suddenly felt a severe pain over the left chest, made worse by deep breathing and coughing. There was no improvement, and on 16th January the pain was more severe and had extended to the upper abdomen. Cough was severe and produced a white, frothy sputum. There was nothing of note in his past history.
On admission he was dyspnoeic and in great pain. The temperature was 101" F., and the pulse 1201 minute. The blood pressure was 120/80 mm. Hg. Signs of consolidation and effusion were present in the left chest, but there was no pericardial friction. The W.B.C. was 11,40O/cu. mm. (80% polymorphs). X-ray examination showed gross enlargement of the cardiac shadow and consolidation plus effusion at the left base. Three days later (19/1/53) a pint of clear strawcoloured fluid was removed from the left pleura. Microscopically a few cells, mainly lymphocytes, were present. The fluid was sterile and examination for tubercle bacilli was negative. On 22nd January pericardial friction was heard for the first time, at the lower end of the sternum. The friction rub became louder and more extensive, until 7 days later it was heard over the whole praecordium. During this time the patient had an irregular fever which was notcontrolled by penicillin, sulphadiazine or chloramphenicol. The pain gradually diminished and by 29th January he complained only of a feeling of heaviness in the chest. X-ray examination (2911153) still showed gross cardiac enlargement; the pleural effusion had gone, but there was complete consolidation of the left lower lobe.
On 1st February he had a recurrence of severe pain in the chest, to the left of the sternum. Fever, chest pain, and loud extensive pericardial friction continued for 4 days when treatment was started with butazolidin 200 mg. t.i.d. The pyrexia settled and the chest pain disappeared within a few days. The friction rub diminished greatly in intensity and extent in four days, but did not disappear completely until 20th March. X-ray of chest on 9th February still showed gross cardiac enlargement, but the consolidation of the left lower lobe had resolved and screening showed no evidence of pericardial effusion. Later (2412153) he developed a consolidation in the lower lobe of the right lung, accompanied by a small pleural effusion, and on 3rd March signs of congestive cardiac failure were noted. Butazolidin therapy was stopped on 7th March because of the increasing peripheral oedema. The congestive failure respended rapidly to treatment with mersalyl.
Serial X-rays showed gradual resolution of the lung changes and progressive diminution in heart size and by April 1953 only minimal pleural opacities were left. Culture of the pleural fluid on two occasions and repeated examinations of the sputum were negative for tubercle bacilli. He was dismissed on 21st April. He returned to work a few months later and has since maintained good health.
In the first electrocardiogram the only abnormalities were diphasic T waves in leads I and I1 and a flat T in 111. The ST was isoelectric in all leads. The picture remained unchanged until 15th March when the T waves in leads I and I1 became frankly inverted. The T inversions increased and on 2nd April steep pointed inversion of T was present in all leads. These changes then regressed and by June 1953 T1 was low upright, T2, f a t and T3 still steeply inverted. Six days later TI and 2 were pronounced and upright, but T3 was still inverted. In the most recent tracing (10/2/54) the inversion of T3 persists. There were no Q waves.
Case 3. T.E., a sheet-metal worker, aged 46 years, was admitted on 23rd May 1953. For some months he had had an irritating dry cough, but felt well until 5 weeks before admission when one morning, before leaving for work, he became aware of a constricting pain across his chest. The pain was increased by deep breathing and he found himself breathless on exertion, so that after walking about 150 yards he had to stop. In spite of this he continued a t work until 3 weeks before admission when he first consulted his family doctor and was sent to bed. The chest pain persisted and 2 weeks later admission was requested.
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On admission he was fairly comfortable except for slight 'tightness' across the chest. He was not fevered, but had a regular tachycardia of llO/minute. Loud, grating, to-and-fro friction was heard over the whole pericardial area. The blood pressure was 120170 mm. Hg. W.B.C. was 6,00O/cu. mm. (differential count normal ); E.S.R. (Wintrobe) 55 mm./hour. X-rays of the chest showed gross enlargement of the cardiac shadow. The pericardial rub continued unchanged till 30th May and then began to diminish. On 1st June it was no longer heard to the right of the sternum and 5 days later was absent except for a very faint rub a t the base of the heart.
Five days later there was a recurrence of loud grating friction, as before, over the whole praecordium and to the right of the sternum. This time he had a low irregular fever not influenced by penicillin or sulphatriad. The patient had no complaint except for a slight feeling of constriction.
Treatment with butazolidin, 200mg. t.i.d. was started on 1 lth June, and twenty-four hours later the temperature was normal and no pericardial friction could be heard. There was no recurrence of fever or friction. He was dismissed on 1st July. When seen nine months later he had been at work for 6 months and had no complaint. Clinical and X-ray examination revealed no abnormality.
In the first electrocardiogram (23/5/53), the ST interval was isoelectric in all leads; T was upright in leads I and 11 and flat in lead 111. On 25th May the ST interval was still isoelectric in all leads; T was now Aat in lead I, upright in lead I1 and diphasic in lead 111. On 28th May the ST intervals were isoelectric; T was flat in lead I, upright in lead TI and inverted in lead 111.
On 10th June the ST intervals were still isoelectric; T waves were flat in leads I and 11 and low upright in lead 111. On 25th June, the ST intervals were isoelectric; T was shallow and inverted in lead I and there was steep, pointed T wave inversion in leads 11 and 111. On 29th June ST intervals were isoelectric: T wave was flat in lead I and still steeply inverted in leads I1 and 111. On 25th August ST intervals were isoelectric and the T waves were flat in all leads. On 10th February 1954 the tracing was completely normal with the T waves upright in all leads.
Case 4. G.T., a distillery traveller, aged 42 years, was admitted on 3rd July 1954. For three weeks before admission he had been easily tired but had no other complaint. On 1st July at 11 p.m. he suddenly developed severe pain across his chest and radiating to left shoulder and arm. He described it as a constant gripping pain. When admitted to hospital a few hours later the pain was still severe, but now limited to the praecordium. He had a cough, which aggravated the pain, and some mucoid sputum. Coarse friction was present over the whole praecordium. The temperature was 101.2" F, and the blood pressure 95/60 mm. Hg. Next day he was less fevered and more comfortable. The blood pressure was 110175 mm. Hg. and the E.S.R. (Wintrobe) 35 mm./hour. The white cell count was 10,400/cu.mm. (60 % polymorphs, 35 % lymphocytes and 5 % monocytes). On 4th July the temperature was normal and he felt very well. There was still slight pain and cough, and pleural friction was heard in the left lower chest mainly in the axillary region. An X-ray (517154) showed an enlarged cardiac shadow with straightening of the left border. The lung fields were clear. He made steady progress and was dismissed on 4th August 1954. Electrocardiographic examination on 3/7/54 showed elevation of ST in leads I and I1 with downward convexity, ST isoelectric in lead 111; T sharply pointed and upright in leads I and 11 and flat in 111 (Fig. 2) . The following day there was elevation of ST with downward convexity and sharp pointed uprightT waves in all leads. In the subsequent electrocardiograms there is a return of the ST to the isoelectric line. There then appears a sharp inversion of TI which gradually resolves until by September 1954 the E.C.G. pattern shows no significant abnormality.
DISCUSSION
Four cases of acute non-specific pericarditis were seen during 18 months. All were men over 40 vears of age.
The onset was very acute in Case 1 and less so in the other three. Two gave a history of preceding respiratory illness. In all the presenting symptom was pain in the chest. In Case 1 the pain and friction at first closely resembled acute myocardial infarction but later became atypical. Case 3 complained more of a constricting feeling. Only in one, Case 4, was the pain found to vary with change of posture. circulatory collapse did not occur in these cases.
Pericardial friction was present in all. In Case 1 it was ~r e s e n t and gross an hour after the onset of pain, but had cleared completely in 24 hours. In Case 2 it was first heard on the seventeenth day of illness and persisted for 56 days. In Case 3 pericardial friction was heard on-admission and may have been present during the preceding 5 weeks. It continued for a further 20 days. In Case 4 the pericardial friction was first heard 9 hours after the onset of pain and lasted about 48 hours. X-rays of the chest showed cardiac enlargement and a rapid return to normal in all four. In Case 2 there was no X-ray evidence of pericardial effusion, but lung consolidations and bilateral pleural effusions occurred. Pleural effusion where present was greenish yellow and smears showed a few red cells and lymphocytes, but no organisms, and culture was negative.
Electrocardiographic abnormalities were found in all. Cases 1 and 4, which were under observation within a few hours of onset, showed in serial tracings the typical appearances of acute pericarditis followed by rapid return to normal. Cases 2 and 3 were seen later after the onset and the changes although widespread in both did not show such a clear diagnostic pattern. Persisting changes occurred in one only (Case 2); a recent tracing taken more than a year after the onset still shows inversion of T3. This is probably significant since T3 was not inverted in the first tracing from this patient. Although there was much variation in the course of illness all made an apparently complete recovery.
As we have already noted it is difficult to assess the value of treatment since spontaneous improvement was not infrequent. All were given penicillin with no apparent response in Cases 2,3, and 4. Case 1 made a complete recovery 2 days after penicillin was begun, but we doubt if it influenced the natural course of the disease. Sulphonamides and chloramphenicol were also used in Cases 2 and 3 without effect. In view of the r e~o r t e d
The literature is reviewed and the importance of the differential diagnosis from acute myocardial infarction is discussed, especially with reference to anticoagulant treatment.
In two of the cases administration of butazolidin was followed by a rapid resolution in signs and symptoms and it is suggested that it should have further trial in the treatment of this condition. anti-inflammatory property of butazolidin (Wilhelmi & Domenjoz, 1951), we used it in two patients (Cases 2 & 3). Case 2 was in an acute exacerbation when treatment with butazolidin was begun. There was a marked improvement in symptoms and signs in 24 hours. In Case 3, also, the patient was in an acute relapse and the improvement after butazolidin was even more remarkable. Fever and extensive pericardial friction cleared in 24 hours. In both cases a rapid fall in E.S.R. occurred and was maintained.
R E F E R E N C E S
On these grounds we think it reasonable to suggest that butazolidin had a favourable influence in these cases and that it is worthy of further trial in this disease.
The aetiology of acute non-specific pericarditis is obscure. It appears to be a nonbacterial inflammatory reaction with no direct relationship to the common infections. The response following butazolidin which occurred in two of our cases is comparable with the rapid effect which we have found when this drug is used in acute rheumatism, (Fleming & Will, 1953) . From this experience arises the possibility that acute non-specific pericarditis may belong to the ill-defined group of rheumatic illnesses.
SUMMARY
Four cases of acute non-specific pericarditis are described. 
